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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a product having high 
corrosion resistance to acid, seawater, chemicals or the like by 
subjecting an austenitic stainless steel product to fluoriding 
treatment while being heated and infiltrating carbon atoms 
therein to form a concentrated layer of carbon to a specified 
depth. 

SOLUTION: An austenitic stainless steel product is charged to 
a muffle furnace 1 ( gaseous fluorine such as NF3 is introduced 
therein, and it is subjected to fluoriding treatment while being 
heated. Next, the gas is drawn out of an exhaust tube 6 by the 
operation of a vacuum pump, which is made nonpoisonous in an 
exhaust gas treating device 14 and is released to the outside. 
Then, a carburizing gas is introduced into the muffle furnace 1, 
and infiltrating treatment of carbon is executed at 400 to 500° 
C to form a concentrated layer of carbon on the surface layer 
of a depth of about 5 to 50 fd m from the surface of the 
stainless steel. After that, the gas is exhausted. The maximum 
carbon concn. of the concentrated layer of carbon is preferably 
regulated to 1.2 to 2.6wt.%. The austenitic stainless steel 

preferably contains molybdenum. Moreover, the topmost surface layer is preferably removed 
infiltrating treatment. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a product having 
high corrosion resistance to acid, seawater, chemicals or 
the like by subjecting an austenitic stainless steel 
product to fluoriding treatment while being heated and 
infiltrating carbon atoms therein to form a concentrated 
layer of carbon to a specified depth. 
SOLUTION: An austenitic stainless steel product is 
charged to a muffle furnace 1 , gaseous fluorine such as 
NF3 is introduced therein, and it is subjected to fluoriding 
treatment while being heated. Next, the gas is drawn out 
of an exhaust tube 6 by the operation of a vacuum 
pump, which is made nonpoisonous in an exhaust gas 
treating device 14 and is released to the outside. Then, a 
carburizing gas is introduced into the muffle furnace 1, 

and infiltrating treatment of carbon is executed at 400 to 500°C to form a concentrated layer of 
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carbon on the surface layer of a depth of about 5 to 50|im from the surface of the stainless 
steel. After that, the gas is exhausted. The maximum carbon concn. of the concentrated layer 
of carbon is preferably regulated to 1.2 to 2.6wt.%. The austenitic stainless steel preferably 
contains molybdenum. Moreover, the topmost surface layer is preferably removed after the 
infiltrating treatment. 



LEGAL STATUS 

[Date of request for examination] 19.09.1997 

[Date of sending the Examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 32 1 3254 

[Date of registration] 19.07.2001 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwl.ipdIjpo.gojp/PAl/result/detail/main/wAAAa29960DA40930 8/26/02 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] High corrosion resistance metal goods characterized by for the base material having consisted 
of austenite stainless steel which presents an austenite phase, and forming a surface layer with a surface 
depth [ directly under a passive-state coat ] of 5-50 micrometers in a carbonaceous concentration layer 
of osmosis of a carbon atom. 

[Claim 2] High corrosion resistance metal goods according to claim 1 whose austenite stainless steel is 
the austenite stainless steel containing molybdenum. 

[Claim 3] High corrosion resistance metal goods according to claim 1 or 2 with which the concentration 
layer is formed from the austenite phase in which a chromium carbide does not exist. 
[Claim 4] High corrosion resistance metal goods according to claim 3 whose maximum carbon 
concentration of a concentration layer is 1.2 - 2.6 % of the weight. 

[Claim 5] The process of the high corrosion resistance metal goods characterized by holding the 
austenite stainless steel product with which a base material presents an austenite phase in the state of 
heating under fluorine system gas atmosphere, performing osmosis processing of a carbon atom at the 
temperature of 400 degrees C - 500 degrees C subsequently, and making a carbonaceous concentration 
layer form in a surface layer with a depth of 5-50 micrometers from a front face. 
[Claim 6] The process of the high corrosion resistance metal goods according to claim 5 whose heating 
under fluorine system gas atmosphere is 300-500 degrees C. 

[Claim 7] The process of the high corrosion resistance metal goods according to claim 5 or 6 which 
perform finishing processing which removes the maximum surface layer after osmosis processing of a 
carbon atom. 

[Claim 8] The process of the high corrosion resistance metal goods according to claim 7 whose finishing 
processing is pickling processing. 

[Claim 9] It is NH3 after the heating maintenance under fluorine system gas atmosphere, and in 
atmosphere. Process of high corrosion resistance metal goods given in any 1 term of the claims 5-8 
which perform osmosis processing of a carbon atom after adding gas and carrying out heating 
maintenance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a mechanical property, the high 

corrosion resistance metal goods which have advanced corrosion resistance, and its process. 

[0002] 

[Description of the Prior Art] from the former, the austenite stainless steel used for the field by which 
corrosion resistance is thought as important is the thing of basic composition which made nickel contain 
chromium 8% of the weight 18% of the weight by making iron into a base material, and, generally is 
called "18-8 stainless steel" - it is a thing Moreover, the austenite stainless steel which made this 18-8 
stainless steel contain 1 - 3% of the weight of molybdenum is also used abundantly as a general -purpose 
steel type. 

[0003] As such general-purpose type austenite stainless steel, many steel types are standardized in JIS 
according to SUS304, the SUS316 grade, the use, or the property. Also in these, although SUS304 is a 
typical general -purpose steel type most used abundantly, depending on the environment used, its 
corrosion resistance may be inadequate, for example, organic, an inorganic acid and salts, chemicals, 
seawater, halogen gas, and S02 etc. » under the strong corrosive environment to depend, in the metal 
goods which used 18-8 stainless steel of the above-mentioned SUS304 grade, it will be corroded and 
stable use cannot be performed Then, the high ******** sta inless steel which made 18 to 8 stainless 
steel of the above-mentioned basic composition contain molybdenum to 3 - 7 % of the weight under the 
above corrosive environment at a large quantity may be used. That is, these quantities ******** 
stainless steel is considered that the passive-state coat which is the source of a stainless corrosion- 
resistant function is strengthened by addition of molybdenum, and the steel type which made 
molybdenum contain to 5 - 7 % of the weight is also developed as objects for corrosive environment, 
such as seawater and a sulfuric acid. However, the above-mentioned molybdenum is a fenite 
stabilization element, and if it adds so much, in order to stabilize the austenite phase of austenite 
stainless steel, you have to make the nickel which is an austenite stabilization element, copper, nitrogen 
(N), etc. add so much. Furthermore, under the strong above corrosive environment, as metallic materials 
other than austenite stainless steel, the charges of a nickel machine alloy and titanium-alloy material, 
such as high chromium content ferrite system stainless steel, such as 26Cr-4Mo and 29Cr-4Mo-2nickel, 
and a Hastelloy, a Monel, are used, or nonmetal materials, such as plastic material and ceramic material, 
etc. are used. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the raw material cost and steel -manufacture cost 
which come from an alloying element increasing not only become high, but since commercial -scene 
distributivity is also low, the above-mentioned quantity ******** stainless steel becomes what has the 
expensive material itself And the metal goods which it was inferior also to mass-production nature by 
difficulty processability since weldability was also bad, and processing costs, such as a fabricating 
operation and welding, also became high, and used the above-mentioned quantity ******** stainless 
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steel as the raw material become far comparatively high-priced compared with what used the general- 
purpose steel type of the above-mentioned SUS304 grade. Moreover, with the charge of a nickel 
machine alloy, or titanium-alloy material, material cost and processing cost become high further rather 
than the above-mentioned quantity ******** stainless steel. Moreover, when using nonmetal materials, 
such as resin material and ceramic material, the present condition is that it is inferior to a metallic 
material in respect of reliability, such as a mechanical strength, and the scope is limited. 
[0005] By having been made in view of such a situation, using the cheap general -purpose type stainless 
steel near basic composition, and making a carbonaceous concentration layer form in the front face, this 
invention has the corrosion resistance which was excellent to an acid, seawater, the chemical, etc., and, 
moreover, sets offer of cheap high corrosion resistance metal goods and its process as the purpose. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it consists of austenite 
stainless steel with which, as for the high corrosion resistance metal goods of this invention, a base 
material presents an austenite phase, and let it be the 1st summary to have formed the surface layer with 
a surface depth [ directly under a passive-state coat ] of 5-50 micrometers in the carbonaceous 
concentration layer of osmosis of a carbon atom. 

[0007] Moreover, the process of the high corrosion resistance metal goods of this invention holds the 
austenite stainless steel product with which a base material presents an austenite phase in the state of 
heating under fluorine system gas atmosphere, subsequently performs osmosis processing of a carbon 
atom at the temperature of 400 degrees C - 500 degrees C, and makes it the 2nd summary to make a 
carbonaceous concentration layer form in a surface layer with a depth of 5-50 micrometers from a front 
face. 

[0008] This invention persons were process in which a series of researches were repeated for the 
purpose of obtaining the cheap metal goods which are equal to the use under strong corrosive 
environment, by performing surface treatment to the cheap austenite stainless steel currently used 
widely, recollected whether the corrosion resistance could be raised further, and repeated the experiment 
variously about the surface treatment to austenite stainless steel. Consequently, by carrying out diffusion 
osmosis of the carbon from the exterior, where the metal goods which used austenite stainless steel as 
the base material are heated at 400-500 degrees C, and making a carbonaceous concentration layer form 
in a front face It traced that it could be used now for the bottom of a strong corrosive environment rather 
than the austenite stainless steel this concentration layer of whose is a base material, showing far good 
corrosion resistance and stabilizing the metal goods obtained by this, and this invention was reached. 
[0009] That is, general -purpose type stainless steel with the cheap basic composition containing nickel, 
the minimum chromium, or minimum molybdenum when austenite stainless steel presents an austenite 
phase is used for this invention, carbon is made to permeate the front face of the metal goods which 
processed this general -purpose type stainless steel, and were obtained, by this, even if it is under a 
severe corrosive environment, good corrosion resistance is demonstrated, and cheap metal goods are 
obtained from moreover using a general-purpose steel type. 
[0010] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained in detail. 
[001 1] Use general-purpose type austenite stainless steel, this austenite stainless steel is processed into a 
predetermined product configuration, and this invention makes carbon permeate with surface treatment 
to the metal goods with which a base material presents an austenite phase in the state, and makes a 
carbonaceous concentration layer form in the surface surface layer directly under a passive-state coat. 
[0012] As austenite stainless steel used by this invention If it is the stainless steel which presented the 
austenite phase, it is not what is limited especially. For example SUS302 and SUS302E which are 
specified to JIS, SUS202, SUS301 and SUS201, SUS301J1, SUS631, SUS632 and SUS303, SUS303Se, 
and SUS304 and SUS304 -- L and SUS304 - LN and SUS321 -- SUS347, SUS304N1, SUS304N2 and 
SUS3 16 and SUS3 16 -- N and SUS3 16 - L and SUS3 16 - LN, SUS3 17, SUS317L, SUS317J1, 
SUS316J1, and SUS316J1 --L, SUS305, and SUS305J1 - Various kinds of things, such as SUS384, 
SUS385, SUS309, SUS309S, SUS310, SUS310S, SUS330, SUS302B, XM15J1, SUS308, and 



http .7/www4 . i pdl j po . go.j p/cgi -bin/tran_web_cgi_ej j e 



8/26/02 



Page 3 of 11 



SUS308L, are used. 

[0013] Also in these, although SUS301 system and SUS304 present an austenite phase in the 
dissolution-ized state, it becomes easy to generate a ferrite and corrosion resistance may deteriorate as 
cold working progresses. This inclination of especially SUS301 system is remarkable. Therefore, in the 
case of the material of SUS304 system, the direction of the steel type by which elements, such as 
nitrogen (N) of SUS304N1 and SUS304N2 grade, manganese (Mn), and copper (Cu), were added is 
suitable. However, even if it is SUS304, since there is no generation of a ferrite, the low thing about 
processing is used suitable for this invention. Moreover, it set for the purpose of corrosion-resistant 
improvement from the first, the corrosion resistance of the base material itself of SUS316 containing 
molybdenum is also better than SUS304, and since the austenite phase is moreover comparatively stable, 
it is used suitable for this invention. 

[0014] Namely, what is necessary is to contain the minimum nickel, chromium, and molybdenum as 
austenite stainless steel used by this invention, and for there to be no generation of a ferrite in ordinary 
temperature, and just to present the austenite phase completely. Moreover, it is more desirable if it is the 
stable type austenite stainless steel which does not have generation of a ferrite by processing in ordinary 
temperature, either. Moreover, if an austenite phase is completely presented by the solution treatment 
etc. even if it is the austenite stainless steel to which the ferrite deposited by processing, it can be used as 
a base material of this invention. 

[0015] After this invention uses as a base material austenite stainless steel which presents the above- 
mentioned austenite phase and processes it into a desired product configuration, it makes carbon 
permeate and makes a carbonaceous concentration layer form. 

[0016] It is desirable to set it as the thickness of 5-50 micrometers from the front face of a product, and 
if the concentration layer of the above-mentioned carbon is 20-30 micrometers, it is much more 
desirable. That is, it is because the processing time will become long and will become disadvantageous 
in cost, if less than 5 micrometers is insufficient for acquiring good corrosion resistance and it exceeds 
50 micrometers. 

[0017] In the above-mentioned concentration layer, the carbon atom which permeated is dissolving to 
the invaded type in the crevice between the above-mentioned face-centered cubic lattices all over the 
organization of the austenite stainless steel (it is a face-centered cubic lattice) which is a base material. 
That is, in this invention, the above-mentioned carbon atom combines with chromium and iron in a base 
material, and generates neither an iron carbide nor a chromium carbide. Therefore, the above-mentioned 
concentration layer is maintaining the austenite phase in which the carbon atom carried out invasion 
dissolution, it is thought that the corrosion resistance of austenite stainless steel is markedly alike, and 
improves by the above-mentioned concentration layer 

[0018] The austenite phase in which the above chromium-carbide particles do not exist is Cr 23C6, Cr 
7C3, and Cr 3C2 by the X-ray diffractometer (X-Ray Diffraction meter) generally used to the crystal 
structure analysis of a metallic material. The austenite phase which cannot check the carbide of a 
crystalline substance is said. Namely, since the crystal structure is [ a lattice constant ] a= 3.59A in a 
face-centered cubic lattice, as for the austenite phase (gamma-phase) which is **** of austenite stainless 
steel, a specific diffraction peak is acquired according to an X diffraction. On the other hand, Cr 23C6 
Even if it is the same face-centered cubic lattice, a lattice constant is a= 10.6A, and it is Cr 7C3. Lattice 
constants are a= 14.0A and c= 4.53A in ******, and it is Cr 3C2. Lattice constants are a= 5.53A, b= 
2.821 A, and c= 1 1.49 A in a prismatic crystal. For this reason, these chromium carbides produce a 
different diffraction peak from the diffraction peak from which the crystal structure and a lattice 
constant are obtained with the above-mentioned austenite phase unlike the above-mentioned austenite 
phase. Therefore, when a chromium carbide exists in an osmosis layer, in the case of austenite phase 
single phase, the peak of the chromium carbide which is not seen will appear according to an X 
diffraction. On the other hand, since the concentration layer of the carbon in this invention serves as an 
austenite phase which a chromium carbide did not exist, but the carbon atom carried out invasion 
dissolution, and distorted and expanded to directions [ grid / of the austenite phase of a host phase ], the 
peak of a chromium carbide does not appear according to an X diffraction, either. 
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[0019] When making the concentration layer of the above carbon form in a surface of metal from the 
former, they are carbon steel and a case hardening steel Al of steel It holds in the gas atmosphere of 
carburization nature at the temperature beyond the transformation point (727 degrees C), diffusion 
osmosis of the carbon is carried out, and the so-called carburization processing in which a carburization 
hardening layer with a depth of about 0.5-3mm is made to form from a front face is performed. 
However, it was not carried out from material strength falling, in corrosion resistance's falling greatly, if 
carburization processing is performed at the above elevated temperatures to the austenite stainless steel 
which thinks corrosion resistance as important, thus, as a cause by which the corrosion resistance of a 
base material deteriorates by performing carburization processing to austenite stainless steel By carrying 
out diffusion osmosis of the carbon atom at an elevated temperature, the chromium in a base material 
and the carbon which permeated react. Cr 23C6, Cr 7C3, and Cr 3C2 etc. — a chromium carbide deposits 
in parts for a defective part, such as the grain boundary and transposition, the dissolution chromium in a 
base material is consumed, and it thinks for the dissolution chromium concentration which contributes to 
corrosion-resistant improvement to fall sharply 

[0020] On the other hand, in this invention, since the temperature at the time of making carbon permeate 
is farther [ than 400-500 degrees C and the above-mentioned general carburization temperature field ] 
low, and a carbon concentration layer is formed from the austenite phase in which the chromium carbide 
of a crystalline substance is not formed in and a chromium carbide does not exist, dissolution chromium 
is not consumed by generation of carbide and corrosion resistance does not fall, it does not come out so 
much and the concentration layer of the carbon of the high corrosion resistance metal goods of this 
invention demonstrates the corrosion resistance which was markedly alike and was superior to the 
austenite stainless steel which is a base material 

[0021] Thus, about the reason which shows the corrosion resistance superior to the austenite stainless 
steel whose concentration layer of the carbon of the high corrosion resistance metal goods of this 
invention is a base material, what is depended on the following two reasons in the present condition 
although it is not clear is conjectured. That is, first, when carbon dissolved in the first place at high 
concentration, the equation of the metal texture directly under a passive-state coat formed in the 
maximum front face progresses, and the thing which made the passivation function of a passive-state 
coat strengthen is conjectured. And since the high-concentration C band is formed in the surface section 
the second, that in which the diffusion barrier of a metal ion is formed is conjectured. 
[0022] Here, in this invention, a passive-state coat means the thin surface layer formed by the metallic 
oxide which is formed in the maximum front face of stainless steel, and which makes a subject a chrome 
oxide (Cr 203). 

[0023] The carbon concentration in the concentration layer of the above-mentioned carbon can be 
measured by the line analysis and field analysis by EPMA. The EPMA analysis result of the carbon 
concentration in the concentration layer of that (a) to which the carbon atom carried out osmosis 
processing of the SUS3 16 material at 480 degrees C for 16 hours, the thing (b) which carried out after 
[ osmosis processing ] pickling processing at 450 degrees C, and the thing (c) which carried out 
carburization processing at 600 degrees C is shown in drawing 9 - drawing 1 1 . what carried out osmosis 
processing at 480 degrees C which is a typical temperature requirement in this invention - what carried 
out osmosis processing at (a) [ drawing 9 ] and 450 degrees C -- in (b [ drawing 10 ]), the maximum 
carbon concentration has reached to no less than 1.8 - 2.0% of the weight on the other hand, the thing 
which carried out carburization processing at 600 degrees C ~ (c [ drawing 1 1 ]) - setting -- the 
maximum carbon concentration ~ about 1.03 % of the weight and a low (the peak on the front face of 
the maximum senses an affix) Thus, in this invention, it is the feature that the carbon concentration of a 
concentration layer is very high, and it has become the cause in which the concentration layer of a high 
degree of hardness is formed. In addition, in this invention, in the concentration layer formed, the place 
where carbon concentration becomes the maximum is the maximum front face so that clearly also from 
the EPMA analysis result of drawing 9 - drawing 1 1 . 

[0024] Although the maximum carbon concentration of this front face changes with the carbon 
potentials of the controlled atmosphere in the case of osmosis processing, in the concentration layer 
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formed of processing at 400-500 degrees C which is the temperature field suitably carried out by this 
invention, it turns out that it reaches to 1 .2 - 2.6% of the weight at the maximum. This numeric value 
shows the numeric value higher than 1.7 % of the weight which is the dissolution limit of the carbon to 
the austenite phase of the pure iron in 1 100 degrees C. in addition -- although the carbon concentration 
in the carburization layer formed when the stainless steel which contains chromium so much is generally 
carburized above 600 degrees C may also be a maximum of 1.5% or more - the carbon in this case -- all 
— above-mentioned Cr 23C6 etc. -- it deposits as carbide and hardly existing is known for the state 
where it dissolved in the grid of an austenite phase like [ in the case of this invention ], in reference As 
an example, this invention persons indicate the lattice constant at this time to be X diffraction data when 
carrying out carburization processing at 600 degrees C to SUS316 stainless-steel material at drawing 8 . 
the stainless steel material which carried out carburization processing at 600 degrees C so that clearly 
from drawing « Cr 23 C6 It turns out that the peak has appeared. 

[0025] Next the concentration layer of the above carbon is made to form in the front face of the metal 
goods which consist of austenite stainless steel, and how to manufacture the high corrosion resistance 
metal goods of this invention is explained. 

[0026] It is performed that the high corrosion resistance metal goods of this invention make a carbon 
atom permeate with the muffle furnace shown in drawing 1 . drawing 1 ~ setting -- 1 a muffle furnace 
and 2 » the coat and 3 ~ a heater and 4 ~ a content machine and 5 ~ a gas introduction pipe and 6 for 
a vacuum pump and 14, as for a bomb and 17, an exhaust gas processor, and 15 and 16 are [ an exhaust 
pipe and 7 / a motor, the cage of the product / 8 / 1 1 / a fan and ] made from a wire gauze, and 13 / a 
flowmeter and 18 / bulbs 

[0027] In making a carbonaceous concentration layer form in the metal goods formed from austenite 
stainless steel in the above-mentioned muffle furnace 1, fluoride processing is performed first and, 
subsequently it performs osmosis processing of a carbon atom, namely, the inside of the above- 
mentioned muffle furnace 1 -- the austenite stainless steel product 10 -- putting in -- a bomb 16 - 
passage -- connecting — NF3 etc. - fluoride processing is performed, introducing fluorine system gas in 
the above-mentioned muffle furnace 1, and heating it Subsequently, the gas is pulled out in an operation 
of a vacuum pump 13 from an exhaust pipe 6, the detoxi cation is carried out within the exhaust gas 
processor 14, and it emits outside. Next, a bomb 15 is connected to passage, carburization nature gas is 
introduced and heated in a muffle furnace 1, and osmosis processing of carbon is performed. Gas is 
discharged outside via an exhaust pipe 6 and the exhaust gas processor 14 after it. A carbon atom 
permeates the austenite phase of a base material by this work of a series of, and a carbonaceous 
concentration layer is formed. 

[0028] If it explains in more detail, first, austenite stainless steel will be fabricated to a desired product 
configuration, this austenite stainless steel product will be inserted in the above-mentioned muffle 
furnace 1, and it will heat at 300-400 degrees C under nitrogen atmosphere, then, NF3 etc. -- fluorine 
system gas is introduced in a furnace, it holds for 10 - 30 minutes in the state, the fluoride of the front 
face of an austenite stainless steel product is carried out, a surface passive-state coat is once destroyed, 
and a product front face is activated (above, fluoride processing) Thus, Cr 203 formed in the front face 
of an austenite stainless steel product by processing an austenite stainless steel product under fluorine 
system gas atmosphere The included passive-state coat changes to a fluoride film. It is expected that this 
fluoride film makes osmosis of a carbon atom easy compared with the above-mentioned passive-state 
coat, and it is guessed that the front face of austenite stainless steel is what will be in the easy surface 
state of osmosis of a carbon atom by the above-mentioned fluoride processing. 
[0029] As fluorine system gas used for the above-mentioned fluoride processing, it is the above NF 3. 
These are independent, or it is not limited, but the fluorine compound gas which consists of F2, HF, 
BF3, CF4, SF6, C1F3, C2 F6, WF6, CHF3, and SiF4 grade is raised, and they are used, combining them 
two or more sorts. Moreover, other fluorine system gas containing a fluorine (F) can be used as the 
above-mentioned fluorine system gas into a molecule in addition to these gas. Moreover, F2 which made 
such fluorine compound gas pyrolyze with pyrolysis equipment, and made it generate Gas and F2 made 
beforehand Gas can also be used as the above-mentioned fluorine system gas. Such fluorine compound 
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gas and F2 Mixed use of the gas is carried out by the case. And the above-mentioned fluorine compound 
gas and F2 Fluorine system gas, such as gas, is usually N2, although it can also use only by it. It is used 
diluting with inert gas, such as gas. Concentration of fluorine system gas own [ in such diluted gas ] is 
capacity criteria, for example, is 10000-100000 ppm, and is 30000-50000 ppm more preferably 20000- 
70000 ppm. NF3 which having practicality most as this fluorine system gas mentioned above it is . This 
NF3 It is gas-like in ordinary temperature, and is because it is advantageous in respect of safety, 
operability, use efficiency, etc. since chemical stability is high and handling is easy. 
[0030] Although fluoride processing temperature has optimal 300-400 degrees C, if it does not take that 
the use efficiency of fluorine system gas gets worse somewhat into consideration, even if it is 400-500 
degrees C, there is no especially un-arranging. 

[003 1] Subsequently, after stopping fluorine system gas after the above-mentioned fluoride processing, 
carrying out the temperature up of the inside of a furnace to further 450-480 degrees C, blowing 
carburization nature gas (for example, CO:20 volume %, H2 :30 volume %, C02 :1 volume %, 
remainder;N2 mixed gas) and holding for 3 to 20 hours, it takes out from a furnace (above, osmosis 
processing of carbon). If it falls rather than the austenite stainless steel material whose corrosion 
resistance of the concentration layer of the carbon formed of osmosis processing is a base material when 
this osmosis processing temperature exceeds 500 degrees C and temperature goes up further, corrosion 
resistance will deteriorate rapidly. Therefore, 500 degrees C or less of things preferably processed by the 
400-480-degree C temperature requirement are required. In addition, since a carbonaceous diffusion rate 
becomes slow at less than 400 degrees C, the processing time starts very long and is not desirable in 
respect of cost etc. 

[0032] As carburization nature gas used for the above-mentioned osmosis processing, it is CO and H2. It 
is not what will be limited especially if it is gas of the included carburization nature. CO+H2+C02 The 
so-called component of mixed gas and the RX gas [RX gas which mixed and carried out conversion of 
the air to hydrocarbon gas is CO:23 volume %+C02. : 1 volume %+H2 :3 1 volume %+H2 0: 1 volume 
%+ remainder: N2] etc. is sufficient, moreover -- suitably -- C - three H8, C3 H6, and C2 H4 etc. -- you 
may use hydrocarbon gas 

[0033] HF+HN03 warmed at 50-70 degrees C after the end of the above-mentioned osmosis processing 
next It floods with a solution for 30 minutes, and pickling processing is carried out (finishing 
processing). By this pickling processing, the front face of the austenite stainless steel product discolored 
black in the above-mentioned osmosis processing becomes the appearance equipped with 
photoluminescent [ the / as a base material / almost same ]. And even if it performs this pickling 
processing, there is almost no influence in concentration layer thickness. Here, it is HF+HN03. The 
concentration of a solution is HF:l-7 % of the weight +HN03. : About 10 - 20 % of the weight is 
desirable. In addition, as pickling processing after osmosis processing, it is HF+HN03. It does not 
restrict to the soak cleaning processing by the solution, and is HC1+HN03. A solution and HN03 A 
solution and H2 S04+HN03 The soak cleaning processing using the solution etc. is sufficient. Here, it 
is HC1+HN03. The concentration of a solution is HCl:5-20 % of the weight +HN03. : About 15 - 40 % 
of the weight is desirable, and it is HN03. The concentration of a solution has about 10-30 desirable % 
of the weight. In addition, as solution temperature of the solution used for the above-mentioned pickling 
processing, not only 50-70 degrees C but 70 degrees C or more are sufficient, and 50 or less are 
sufficient. Moreover, as finishing processing, even if it is not pickling processing, mechanical polish, 
chemical polishing, or electrolytic polishing is sufficient. If it takes out in the atmosphere after this 
finishing processing, a passive-state coat will be again formed on the surface of metal goods. 
[0034] By a series of above processings, the austenite stainless steel product with which the 
concentration layer of carbon with a depth of 5-50 micrometers was formed is obtained from a front 
face. 

[0035] Although the osmosis processing temperature which carbon is made to permeate in this invention 
is 400 degrees C - 500 degrees C, since it does not metamorphose into an austenite at the low 
temperature (below Al transformation point) of 600 degrees C or less in common carbon steel or 
common alloy steel but most is presenting the ferrite and the pearlite phase, carbon hardly dissolves and 
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carbonaceous osmosis is not performed, either. On the other hand, in austenite stainless steel, although 
an austenite phase is presented also at the above low temperature, at low temperature 500 degrees C or 
less, the firm passive-state coat is formed and diffusion osmosis of the nitrogen (N) to the inside of steel 
and carbon (C) is prevented. Moreover, since an atomic radius is large and an affinity with chromium is 
moreover also small compared with nitrogen, compared with nitrogen, diffusion osmosis into a base 
material is difficult for carbon. Therefore, even if it is austenite stainless steel, at low temperature 500 
degrees C or less, carburization is not usually performed too. Moreover, CO+H2+C02 used as 
carburization nature gas at the above low temperature Mixed gas and CO+C02 CO contained in mixed 
gas etc. produces the so-called BUDOA reaction of (2 CO->C02+C), and there is a problem that carbon 
deposits and a furnace wall etc. is polluted in a furnace. Osmosis processing of the carbon in these above 
low temperature since like was not performed at all. In this invention, such technical common sense was 
broken, the front face of an austenite stainless steel product was activated by performing pretreatment 
which used the above fluorine system gas, and it succeeded in manufacturing the metal goods with 
which the carbonaceous concentration layer was formed. 

[0036] The depth of the concentration layer of the above-mentioned carbon is determined by the 
processing time and processing temperature in the case of the above-mentioned osmosis processing. 
From big influence not winning popularity, if the maximum carbon concentration in the maximum front 
face has the depth (namely, depth of penetration of a carbon atom) of the above concentration layer to 
some extent, if there are 5-15 micrometers of the depth of a concentration layer from a corrosion- 
resistant viewpoint, it will be thought that it is enough. Moreover, the above-mentioned concentration 
layer caused grid distortion by invasion dissolution of a carbon atom, and has hardened, and if it is a 
concentration layer with a depth of 15-50 micrometers, surface hardness will reach about 850 to 950 Hv 
in micro Vickers. Therefore, what carried out the solution treatment beforehand before osmosis 
processing of carbon has a low core part degree of hardness, and when it is metal goods with weak 
intensity, as for the direction which made the above-mentioned concentration layer deep, it is desirable 
in the meaning which prevents the injury on a product etc. 

[0037] The concentration layer of the above-mentioned carbon is easily observable by **********i n g 
by strong etching reagents, such as an aqua regia, with the usual metal oscope. SUS316 material is used 
for drawing 2 and it is NF3+N2. Gas atmosphere performs fluoride processing for 15 minutes at 350 
degrees C, and it is CO:21 volume %+H2. : 3 1 volume %+C02 : 5 volume %+ remainder N2 It is the 
cross-section microphotography which ********** e d and expanded the sample which performed 
osmosis processing of carbon at 480 degrees C by gas atmosphere for 12 hours by 600 times after 
cutting and polish. From the drawing bottom, the base material, the concentration layer, and the resin for 
embedding (black portion) are shown. The carbonaceous concentration layer is formed in 28 
micrometers of surface layers as drawing shows. 

[0038] Moreover, the organization state of the concentration layer of the above-mentioned carbon can be 
grasped with an X-ray diffraction method (X-ray Diffraction). The result which compared the example 
of a diffraction result with the unsettled austenite stainless steel material which is a base material is 
shown in drawing 3 . That is, in drawing 3 , (A) is the X diffraction chart of an SUS3 16 material 
unsettled article, and although (B) performed pickling processing after osmosis processing for SUS316 
material at 480 degrees C, it is an X diffraction chart. If the peak position (peak shown by O in drawing) 
of the austenite phase of each chart is compared as the comparison result of these X diffraction charts 
shows, the peak of the austenite phase of what performed finishing processing after osmosis processing 
at 480 degrees C (B) will be shifted to a low angle side (left-hand side) rather than the peak of unsettled 
material (A). That is, it is clear to an austenite phase from this that the above-mentioned osmosis 
processing article's (B)'s lattice strain has arisen. This lattice strain expands to directions [ grid ], when 
carbon carried out invasion dissolution at high concentration, and this distortion is considered to stiffen 
the concentration layer. In addition, the above-mentioned X diffraction was performed under the 
conditions of 50kV, 200mA, and Cu target using RINT1500 equipment. 

[0039] And the above-mentioned concentration layer has a completely different property from the 
carburization hardening layer obtained by the usual carburization processing in an elevated temperature 
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of 700 degrees C or more. The amount of [, such as a grain boundary and transposition, ] defective part 
deposits as carbide in the superfluous carbon which cannot dissolve although it permeated when the 
solubility of the carbon to the austenite phase which is a host phase of austenite stainless steel was 
generally low and carburization processing was performed at the elevated temperature of 700 degrees C 
or more. In such a case, it can check that stable carbide, such as Cr 23 C6, Cr 7C3, and Fe3 C, deposits 
according to an X diffraction, that is, the concentration layer of the carbon of the high corrosion 
resistance metal goods of this invention is shown in the X diffraction chart (B) of drawing 3 as -- Cr 
23C6 and Cr 7C3 etc. -- the chromium carbide of a crystalline substance does not deposit, but it is the 
same austenite phase as a base material, and the lattice constant is increasing about about 2% rather than 
that of a base material On the other hand, as mentioned above, in the carburization hardening layer 
processed at the elevated temperature, since the carbon which permeated reacts with chromium etc. and 
carbide is formed, even if a lattice constant hardly changes with a base material or increases, it is only 
0.02% (refer to drawing 8 ). 

[0040] Moreover, HF+HN03 warmed at 50-60 degrees C in what was processed at the elevated 
temperature of 700 degrees C or more If it floods with a solution, a carburization layer will dissolve and 
disappear in about ten minutes. On the other hand, with the high corrosion resistance metal goods of this 
invention, it is above-mentioned HF+HN03. Even if it floods with a solution, the thickness of a 
concentration layer hardly changes. This shows that the concentration layer of the carbon of the high 
corrosion resistance metal goods of this invention has high corrosion resistance. 
[0041] Below, the corrosion resistance of the high corrosion resistance metal goods of this invention is 
explained. The corrosion resistance of austenite stainless steel is the property of the passive-state coat 
formed in a front face, especially Cr 203 in a coat. It is thought that it is dependent on the concentration 
of a part or homogeneity. These are considered to be influenced not only by alloy composition of a base 
material but by the heterogeneity of the organization directly under a passive-state coat based on a 
processing history etc. the high corrosion resistance metal goods of this invention make a base material 
an austenite phase, and since the carbonaceous concentration layer is formed in the surface layer of 
osmosis of a carbon atom, a high-concentration carbon band is formed directly under a passive-state 
coat, and it is thought that the corrosion resistance which was markedly alike and was superior to the 
austenite stainless steel which is a base material as the result is demonstrated 
[0042] For example, the measurement result of an anode polarization curve with the sample which 
carried out osmosis processing at 480 degrees C for 12 hours is indicated to be the unsettled material of 
SUS3 16 to drawing 4 and drawing 5 at this SUS3 16, respectively. As for the sample in which unsettled 
material carried out osmosis processing to the peak (E in : drawing 4 which says the field which an 
active-state field is a field where current increases rapidly with elevation of potential when anode 
polarization is carried out, and steel dissolves with an active state) of a clear active-state field being 
shown, and the carbonaceous concentration layer was formed, the peak of an active-state field is hardly 
seen as drawing shows. Moreover, an osmosis processing article is ** to unsettled material being - 
280mV also about natural electrode potential (D of illustration which is the natural corrosion potential 
of steel) as far as lOmV. that the sample in which the concentration layer was formed tends [ very ] to 
form a passive-state coat from these things compared with unsettled material, and a carbonaceous 
concentration layer -- a base material --**-- it became clear that it is a metal texture In addition, 
measurement of an anode polarization curve was performed on condition that the following. 
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[0043] Moreover, the measurement result of the pitting potential of the sample in which osmosis 
processing was carried out to the unsettled material of SUS304 material and this SUS304 material at 460 
degrees C for 12 hours, and the carbonaceous concentration layer was formed is shown in drawing 6 . If 
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potential is gradually raised as drawing shows, at unsettled material, current density will rise rapidly 
with the potential around about 240mV. On the other hand, there is no elevation of current density rapid 
to about 920mV with an osmosis processing article far more expensive than the case of the above- 
mentioned unsettled material. That is, since it is thought that pitting occurs when current density rises 
rapidly in this measurement, the high corrosion resistance metal goods of this invention show that it is 
improved remarkably about the pitting-proof nature made into the weak point in austenite stainless steel 
material. In addition, measurement of pitting potential is JIS. It carried out on the conditions specified to 
0577. 

[0044] In addition, although based on shifting to osmosis processing of carbon immediately after 
fluoride processing in this invention, depending on the case, it is NH3 after fluoride processing and in a 
controlled atmosphere as middle processing. Gas can be added and heating maintenance can also be 
carried out for 10 - 30 minutes. The effect that the osmosis processing of carbon performed by this 
middle processing following this at least is stable etc. is confirmed, as the above-mentioned middle 
processing temperature ~ crystallinity it is desirable for to process at low temperature to be desired 
and to carry out in the range which is 400-480 degrees C so that generation of CrN may be eliminated 
When what performed this middle processing is analyzed by EPMA, after osmosis processing of carbon 
is completed, carbon is overlapped very much at the surface section, the existence is accepted, the 
concentration is as low as about 0.5 - 1%, and, in many cases, the nitrogen (N) which permeated is HF- 
HN03. Since it is removed by the pickling processing (finishing processing) by the solution etc., there is 
no ****** in the corrosion resistance of this invention about a bad influence. 
[0045] 

[Effect of the Invention] Thus, according to this invention, by using the cheap general-purpose type 
stainless steel near basic composition, and making a carbonaceous concentration layer form in the front 
face, it excels chemical-resistant and acid resistance, corrosion resistance in sea water, and the metal 
goods that have high corrosion resistance can be obtained cheaply. Therefore, it is useful to various 
machine parts, such as the machine part which are used in a general industrial field from fasteners, such 
as a bolt, a nut, and a screw thread, i.e., various kinds of shafts and an impeller, bearing, springs, and 
bulb parts. Moreover, it is promising as an object for machine parts especially used for fields, such as a 
food machine, a chemical processing plant, and semiconductor industry. 

[0046] In addition, in this invention, the target steel type is not restricted to cheap general -purpose type 
stainless steel, such as SUS304 and SUS316. That is, the high corrosion resistance metal goods of this 
invention demonstrate the outstanding corrosion resistance by making the concentration layer of the 
carbon which has the corrosion resistance more than the austenite stainless steel which is a base material 
form. Therefore, by using corrosion-resistant good austenite stainless steel as a base material rather than 
the above-mentioned general-purpose type stainless steel of SUS317 and SUS310 grade, a corrosion- 
resistant good concentration layer can be made to be able to form rather than the base material, and the 
further excellent corrosion resistance can also be demonstrated. 
[0047] Below, an example is explained. 
[0048] 

[Example 1] Board thickness was rolled out to 2.5mm, and two or more pieces of SUS3 16 (Cr content : 
18.3-% of the weight, nickel content : 12.4-% of the weight, Mo content : 2.5-% of the weight, the 
remainder : Fe) board were prepared for the piece of SUS304 (Cr content : 18.1-% of the weight, nickel 
content : 7.9-% of the weight, C content : 0.08-% of the weight, the remainder : Fe) board and row 
which were cut to 15mmxl5mm, respectively. Moreover, after heating a part of above-mentioned piece 
of SUS304 board at 1020 degrees C by the vacuum furnace, it is quenched, it performs a solution 
treatment, and presented the austenite phase. In addition, as for the piece of SUS304 board which does 
not perform a solution treatment, the ferrite deposits with strip processing. Moreover, as for the piece of 
SUS316 board, after the above-mentioned strip processing is presenting the austenite phase. When the 
degree of hardness of the piece of these boards was measured, the rolling article of SUS304 was [ the 
solution-treatment article of Hv290 and SUS304 of the rolling article of Hv250 and SUS316 ] Hvl40. 
[0049] Next these pieces of a board are inserted in the furnace shown in drawing 1 , and it is N2. 10 
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volume %NF3+90 volume %N2 after heating at 350 degrees C under atmosphere Mixed gas was blown 
for 15 minutes and fluoride processing was performed. After it and N2 The temperature up was carried 
out to 480 degrees C under atmosphere, and it took out, after holding for 12 hours and performing 
osmosis processing of carbon. 3.5 % of the weight HF+15 % of the weight HN03 warmed at 65 degrees 
C after it It flooded with the solution for 40 minutes, and finishing processing was performed. By this 
finishing processing (pickling), the osmosis processing article which was presenting black came to 
present metal appearance equivalent to the unsettled article of a basis. The result which measured the 
concentration layer depth of the surface hardness after [ osmosis processing ] pickling before of the 
piece of these boards and after pickling (micro Vickers : Hv) and carbon is shown in the following table 
1. 



[0050] 
[Table 1] 













mm 




sus 3 0 4mffl\$m& 


78 0 


2 8 wm 


720 


2 5 wm 


SUS 3 0 4EEift 


98 0 


2 5 um 


45 0 


7 um 


SUS 3 1 6EMtffi 


90 0 


3 0 wm 


890 


2 9 um 



[0051] That [ corrosion resistance's ] to which what carried out osmosis processing at the rolling article 
of SUS304 performed osmosis processing since the ferrite deposited with strip processing at the base 
material is also bad, and the concentration layer depth is decreasing to 1/3 or less abbreviation by 
pickling after osmosis processing so that clearly from the result of the above-mentioned table 1. On the 
other hand, since what carried out osmosis processing does not have a deposit of a ferrite in a base 
material and the austenite phase was presented to the SUS304 solution-treatment article and the SUS316 
rolling article, the corrosion resistance of a concentration layer is good, and it turns out that the 
concentration layer depth is hardly decreasing also by pickling after osmosis processing. 
[0052] Next, it flooded with 20% sulfuric acid warmed at 50 degrees C about the piece of SUS304 
rolling ****** ? and the reduction weight in which the weight of the piece of a board decreases with the 
immersing passage of time was measured. The result is shown in drawing 7 . When the unsettled article 
of an SUS304 solution-treatment article is immersed for 20 hours or more so that clearly from the result 
of drawing 7 , it is 500 g/m2. For what performed osmosis processing in the SUS304 solution-treatment 
article although there was reduction of the above weight, the reduction weight after being 24-hour 
immersed is about 220 g/m2. It was 1/2 or less [ of an unsettled article ]. Moreover, that to which, as for 
the unsettled article of an SUS3 16 rolling article, the reduction weight after being 24-hour immersed 
performed osmosis processing in the SUS316 rolling article to having been about 420 g/m2 did not 
almost have reduction in a weight, thus, it turns out that what performed osmosis processing in the 
SUS304 solution-treatment article and the SUS3 16 rolling article is markedly boiled rather than the 
unsettled piece of a board which does not perform osmosis processing, and good corrosion resistance is 
shown 
[0053] 

[Example 2] The elasticity article of SUS304 (Cr content : 18.5 % of the weight, nickel content : 8.5 % 
of the weight, C content : 0.08 % of the weight, the remainder : Fe) plate generally marketed (base 
material degrees of hardness 170-Hv 180), Two or more thickness 2mmxl0mmxl0mm pieces of aboard 
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were prepared, respectively from SUS316 (Cr content : 17 % of the weight, nickel content : 13.5 % of 
the weight, Mo content : 2.5 % of the weight, C content : 0.06 % of the weight, the remainder : Fe) plate 
(base material degrees of hardness 210-Hv 230). In the furnace shown in drawing 1 , the temperature up 
of these parts is carried out to 440 degrees C, and it is NF3. : 10 volume %+N2 : 90 volume % mixed 
gas was blown for 25 minutes, and fluoride processing was performed. Subsequently, H2 : 32 volume % 
+CO:20 volume %+C02 : 1 volume %+ remainder: N2 Carburization nature gas was introduced, and it 
took out, after holding for 8 hours and carrying out osmosis processing of carbon. 4 % of the weight 
HF+15 % of the weight HN03 warmed at 55 degrees C next After flooding with a solution for 20 
minutes, when the surface state was investigated, in the piece of SUS304 board, the concentration layer 
depth was 8 micrometers and surface hardness was Hv380. In the piece of SUS3 16 board, the 
concentration layer depth was 12 micrometers and surface hardness was Hv550. 15% of the weight of 
HN03 warmed at 65 degrees C after performing polish finishing according these osmosis processing 
article and an unsettled article to diamond paste Passivation processing was performed with the solution 
and it considered as the ****** sample. Next, the physiological saline (0.5-% of the weight NaCl 
solution warmed at 37 degrees C) was prepared, each sample was immersed for one week, and the 
elution situation of a metal ion was investigated by atomic absorption analysis. The result is shown in 
the following table 2. 
[0054] 
[Table 2] 

¥fi : (p. p. m) 







Ni 


Fe 


Cr 


Mo 


3 


SUS 3 0 4 


0. 7 


6. 2 






SUS3 1 6 


0. 8 


7. 1 




0. 1 




SUS304 


0. 2 


1. 2 






m 


SUS 3 1 6 


0. 0 5 


0. 6 







[0055] An unsettled article is understood that there is much elution of Fe ion and nickel ion compared 
with this invention article so that clearly from the result of the above-mentioned table 2. That is, it turns 
out that corrosion resistance of metal goods of this invention is improving rather than the unsettled 
article (namely, base material) by osmosis processing. 



[Translation done.] 
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